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1. (Cancelled) 

2. (Previously Presented) The electrochemical cell system of claim 21, wherein Ihc 
porous flow iicld member comprises a porous support integrated with a polymer or a 
combination of a polymer and an electrically conductive material. 

3-4. (Cancel led) 

5. (Original) The electrochemical cell system of claim 2, wherein the polymer is selected 
from the group consisting of a hydrophobic polymer, a hydrophilic polymer, and a 
hydi-ophUie/hydrophobic polymer mixture. 

6. (Original) The electrochemical cell system of claim 5, wherein the hydrophobic 
polymer is selected from Ihc group consisting of polytctrafluorocthylenc, fluorinatcd ethylene 
propylene, polyvinylidinelluoride, ethylene chlorotrinuorocthylcnc copolymer, ethylene 
telnilluoroclhylcnc, perfliioroalkoxy, telrafluorocihylcnc perfluoromelhylvinylcthcr copolymer, 
ihmI mixtures comprising at least one orthc foregoing hydrophobic polymers. 

7. (Original) The electrochemical cell system ofchiim 5, wherein the hydrophilic 
polymer is selected from the group consisting of proton conductive ionomcrs and ion exchange 
resin"?. 
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S. (Currently Amended) An electrochemical cull system, comprising: 
a first electrode; 
u second electrode; 

a membrane disposed between and in intimate contact with the first electrode and the 
second, electrode; 

a In st How Held in fluid communication with the first electrode, wherein the first 
electrode is disposed on a. first side oflhc membrane; 

a second flow JieJd in fluid communication with the second electrode, wherein (lie second 
electrode is disposed on a second side of the membrane opposite the first side; and 

a porous flow field member in iluid communication with the first flow field, wherein the 
porous flow Held member comprises a porous support having a graded hydrophobic ly, a graded 
hydrophilicity, 21 combination of a graded hydrophobicily and graded porosity, or a combination 
of a eroded hydrophilicily and graded porosity, wherein the porous flow field member comprises 
a p()i ou.i-snppoi H'^eijr jt(?d wUh-a--polyinor or- a combination of a polymer and an electrically 
conductive material, and wherein the electrically conductive material is selected from the group 
consisting of niobium, zirconium, tantalum, titanium, steel, nickel, cobalt, mixtures comprising 
at least one of the foregoing materials, and alloys comprising at least one of the foregoing 
materials. 
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0, (Currently Amended) The electrochemical cell system o I" claim 2, 

tl.lr^JLlcctrodei 

a .second elec liqdc; 

it Qt^ihr»QCjl^p.ftscdhi^'c^ij>nit liiuitinigtc contact with (h e first ele ctrode a nd thu 
s .yVA»tldiJj.^ctmdc; 

3-filSl. .DowJicld. iijjlmil.ppniinmLication with the first electrode, w herein t he first 
clc&lrodojs.disft^^^ 

ajai,»yid ltoy,fioUHn. JXuuLiaQ0mi»m^Qn wjthihfl.socond el ectrode, wherein t he seco nd 
dtt^rod^ onhe mcmhr .inc o pposit e the first side: an d 

APQmilUlov^ with th e fii-st flo w field, w herein the 

P»c»jisjl<ivy.fie1d nKinb crc(M iipdscA.ap^r?JJl>il!iya''L 

>yi\c<t-injhc porouasipijoriJia^a esi^ 

l^riMUwhLcil^^ 

] iprosity^juid wherein .the iiorons support is jDl^!^d.\VMth^polyj^ 

lilllmicriind ua.vlccliicnl.ly co nducti ve material, wl .erem the polymer is an elastomer, and 

whciein Iho elastomer is threaded, woven, or stitched within the porous support: and 

mel.il cJoMl an. clehaj shc.ci^Lfcl!, PULWoycjijiie^compjish^ 
f'.ftiUl> misisii ii^i^niph hnn^rc 

S2!U l?Jls iiJiia.l_|fi{t5A PJlPJl£ihcJkgKQina material s, and al loy s comp rising at lea st one of the 
fi>Wy,oing,Uiatcriiils. 

10-14. (Cancelled) 
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15. (Previously Presented) An electrochemical cell system, comprising: 
a first electrode; 
a second electrode; 

a membrane disposed between and in intimate contact with the first electrode and the 
second elocliodc; 

a first How field in fluid communication with the first electrode, wherein the first 
electrode is disposed on a first side of the membrane; 

a second How field in fluid communication with the second electrode, wherein the second 
electrode is disposed on a second side of the membrane opposite the first side; and 

a porous flow field member in fluid communication with the first flow field, wherein the 
How field member comprises a porous support having a selected hydrophobicily, a selected 
hydiophtlicity a combination of a selected hydrophobicity and selected porosity, or a 
combination ofa selected hydrophiliciLy and selected porosity, 

wherein the porous flow field member comprises a first layer comprising a first layer 
having a first hydrophobicily, and h second layer having a second, different hydrophobicily, 
wherein the first layer has a first porosity and the second layer has a second, different porosity 

16. (Previously Presented) The electrochemical celi system of claim 15, wherein the first 
layer comprises a porous support integrated with an elastomcrie material, and the second layer 
comprises a screen. 

1 7, (Original) The electrochemical cell system of claim 1 5, wherein the first layer 
comprises a porous support integrated wilh an elasiomcric material, and the second layer 
comprises a sintered metal cloth. 
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18. (Currently Amended) Aji clcOj^iemic^ 
cl^cH'ochtriviioiil cell system of-ekim^-}? 

ajli^l elt'clinik"; 

il seco nd elec trode; 

H ilicu!k3i_no djsnosfid l)Ctvvccn and in inti mam co n tact wit h the first electrod e and Ihc 
?^Qndjclccli , (Mlf ; ; 

Jl'^now j f lcid ii; jlui^ojno 
,<?l,Qi. , .llO(Kijs diseased oiwijQrgt sid^f.thc im^ibranci 

iLKycoiidJJo^ 
L ±'£tfPd/J ifulis^ 

HUi?mtis novvLficldjmcm 
]wpus Jljw Held jikitiIk 
con ibnuiUnn of u HmdcdJi^ 

LtfiwpliUiSily^ the porous flow field member further comprises 

J c;i(;ilysl.; and 

therein I'l^roiJ^siinriorLisjL^ sintorcd 
&™.'1> consislij^.oj\nioJ)imTL zirconium, tnntahim. t itanium , n ickel. co balL steel 1 jrnxi liIg « 
foreiiOmg m:ilcria|s. 
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19. (Original) The electrochemical cell system or claim 18, wherein the catalyst is 
selected from llie group consisting orphuinum, palladium, rhodium, carbon, gold, tantalum, 
tungsten, ruthenium, iridium, osmium, alloys comprising at least on the foregoing materials, and 
mixtures comprising m least one oflhc foregoing catalysts, 

20. (Previously Presented) The electrochemical cell system ofclaim 21, wherein the 
porous support comprises a material that is non-oxidizaWe at anodic potentials of less than about 
*1 volts. 

21. (Previously Presented) An electrochemical cell system, comprising: 
a first electrode; 

a second electrode; 

a membrane disposed between and in intimate contact with the first electrode and the 
second electrode; 

n first How field in fluid communication with the first electrode, wherein the first 
electrode is disposed on a first side of the membrane; 

a second How field in fluid communication with the second electrode, wherein the second 
electrode is disposed on a second side of the membrane opposite the first side; and 

a porous How field member in fluid communication with the first flow field, wherein the 
porous flow field member comprises a porous support having a graded hydrophilicily, a 
combination of n graded hydrophobic Ly and graded porosity, or a combination of a graded 
hydrophilicity anil graded porosity; and 

wherein the porous support is a screen, a perforated sheet, u pierced sheet, a sintered 
nielal clolh, an etched sheet, a fell, or a woven mesh comprising a material selected from the 
group consisting of niobium, zirconium, tantalum, titanium, nickel, cobalt, steel, mixtures 
comprising m least one of the foregoing materials, and alloys comprising at least one of the 
foregoing materials. 
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22, (CiiiTcnlly Amended) An electrochemical eel! system, comprising: 
a firs! electrode; 
a second electrode; 

u membrane disposed between and in intimate contact with the Hrsl electrode and the 
second electrode; 

n firM flow field in fluid communication with the first electrode, wherein the first 
electrode is disposed on a first side of the mcmhrsinc; 

a second How field in fluid communication with the second electrode, wherein the second 
electrode is disposed on a second side of (he membrane opposite the first side; and 

a porous flow field member in fluid communication with the first flow Held, wherein Ihc 
porous ilow field member comprises afirst porous support having a graded hydrophilicity, a 
comhinnlion of a graded hydrophobicity and graded porosity, or a combination of a graded 
hydrophilicity and graded porosity; and 

a second porous support contacting tho first porous support and having a greater void 
volume than the first porous support, and a third porous support contacting the second porous 
support on a side of the second porous support opposite the first porous support, and having a 
greater void volume than the second porous support. 

23. (Previously Presented) The electrochemical cell system of claim 22, wherein each of 
IJiu porous supports is integrated with an elastomcric material. 

24. (Original) The electrochemical cell system of claim 23, wherein the elastomcric 
malerial further comprises an electrically conductive material. 
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25. (Currently Amended) An electrochemical cell system, comprising: 
a flint electrode; 
a second electrode; 

ii membrane dispose! between and in intimate contact with the first electrode and the 
second electrode; 

:\ first How field in fluid communication with the first electrode, wherein the first 
electrode is disposed on a first side of the membrane; 

a second llmv field in lluid communication with the second electrode, wherein the second 
electrode is disposed on A second side of the membrane opposite the ilrsl sido; and 

a porous How field member in fluid communication with the first flow field, wherein the 
porous fiow field member comprises a first_porous support having A graded hydrophilicity, a 
combination ufa graded hydrophobic^ and graded porosily, or u combination of a graded 
hydrophilicity and graded porosity, 

a .second porous support contacting the first porous support and having a greater void 
volume Dian the first porous support, and 

a third porous support contacting the second porous support on a side of the second 
porous support opposite the first porous support, and having a greater void volume than ihc 
second porous support, 

wherein each of the porous supports is integrated with a polymeric material, wherein tho 
l>olyiueric material comprises an electrically conductive particulate material selected from the 
fcroup consisting of copper, silver, silver-coated spheres, niobium, zirconium, tantalum, titanium, 
Heel, nickel, cobalt, mixtures comprising at least one of the foregoing materials, and alloys 
comprising at least one of the foregoing materials. 



26-50. (Cancel led) 
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5 1 . (Previously Presented) In an electrochemical cell comprising a first electrode; a 
second electrode; a membrane disposed between and in intimate contact with the first clcctrod 
and lliu second electrode; a first flow field in fluid communication with the first electrode, 
wherein the first electrode is disposed on a first sidcoflhe membrane; a second now field in 
fh.id commut.ici.lion with the second electrode, wherein the second electrode is disposed on a 
second side of the membrane opposite the first side, a method for managing fluid now comprises 

introducing a quantity of fluid imo the first flow field; 

passing the fluid through a g ™dcd, porous How field member in fluid communication 
will, (he first flow Hold, wherein the flow field member comprises a porous support having a 
graded hydrophilicity, a graded hydrophobic^, a combination of a graded hydrophilicily «md a 
gnuled porosiiy, or, a combination ofa graded hydrophobicity and a graded porosity; and 

contacting the (hn'd with (he first electrode; 

wherein (ho porous flow field member comprises a first porous support having a first void 
volume, a second porous support having a se0 ond, different void volume, and a third porous 
support having a third, dilTere.it void volume, wherein the first void volume is grcalor than the 
second void volume, and the second void volume is greater than the ihird void volume. 

52-56. (Cancelled) 

57. (Previously Presented) The electrochemical cell system of claim 8, wherein the 
electrically conductive material is selected from the group consisting of niobium, zirconium, 
hintalum, titanium, cobalt, mixtures comprising at least one of the foregoing materials, and alloys 
comprising at kast one of the foregoing materials. 

58. (Previously Presented) The electrochemical cell system of claim 57, wherein the 
electrically conductive material comprises niobium. 

50. (Previously Presented) The electrochemical cell system of claim 57, wherein the 
electrically conductive material comprises zirconium. 
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60. (Previously Presented) The electrochemical cell system of claim 57, wherein the 
electrically conductive material comprises tantalum. 

6 1 . (Previously Presented) The electrochemical cell system of claim 57, wherein the 
electrically conductive material comprises titanium 

62. (Previously Presented) The electrochemical cell system of claim 57, wherein the 
electrically conductive ma tori al comprises cobalt, 

63. (Previously Presented) The electrochemical cell system of claim 21, wherein the 
electrically conductive material comprises niobium. 

6<1. (Previously Presented) The electrochemical cell system of claim 2 L, wherein the 
elceiricnlly conductive material comprises zirconium. 

05. (Previously Presented) The electrochemical cell system of claim 21, wherein the 
electrically conductive material comprises tantalum. 

66. (Previously Presented) The electrochemical cell system of claim 21 , wherein the 
electrically conductive material comprises titanium 

67. (Previously Presented) The electrochemical cell system or claim 21, wherein the 
electrically conductive material comprises cobalt. 
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